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Objectives: it has been suggested that patients with chronic visceral ischaemia are elderly and emaciated hence they may
not tolerate antegrade visceral revascularisation via a thoracoabdominal approach. There are no studies to support this
assumption. The purpose of this study is to assess the efficacy of this approach for the treatment of chronic visceral
ischaemia.
Methods: between 1988 and 1996, 10 patients underwent antegrade visceral revascularisation for chronic visceral
ischaemia via a thoracoabdominal approach and were followed-up for a mean of 40 months. Eight patients were treated
with aorto superior mesenteric artery bypass and implantation of the coeliac axis in the graft and two patients with aorto
superior mesenteric bypass alone. Graft patency was monitored with duplex scanning.
Results: there were no postoperative deaths in this series. Two patients developed postoperative pulmonary infections
and required intubation for a short period of time. All patients were discharged after a mean of 17 days (range 7–38).
Follow up with duplex scanning revealed that all grafts were patent. One patient developed a high grade anastomotic
stenosis which was followed by recurrence of the symptoms. This was dilated on three occasions by balloon angioplasty
within a period of 17 months. On the last occasion a stent was placed and since then the patient remains asymptomatic.
Conclusions: antegrade visceral revascularisation via a thoracoabdominal approach is a durable and effective method of
relieving symptoms of chronic visceral ischaemia. The low morbidity in this series justifies larger studies in order to
establish the true incidence of complications.
Introduction and emaciated; hence they may not tolerate antegrade
visceral revascularisation via a thoracoabdominal ap-
Since the first successful thromboendarterectomy of proach.2 The purpose of this study is to assess the
efficacy of this approach for the treatment of chronicthe superior mesenteric artery (SMA) was first per-
formed by Shaw and Maynard in 1958,1 a variety of mesenteric ischaemia. The thoracoabdominal ap-
proach was selected because it provides an excellenttechniques have been developed to correct athero-
sclerotic obstruction of the major visceral branches exposure for mesenteric revascularisation and the op-
tion of originating the graft from several areas of theof the aorta. Techniques of revascularisation include
reimplantation, bypass grafting, endarterectomy and distal thoracic and upper abdominal aorta.
balloon angioplasty with or without stent placement.
There is no consensus regarding the best surgical
approach for the treatment of chronic visceral isch- Material and Methods
aemia. This condition is encountered infrequently and
it is unlikely that a single centre can treat enough The medical records including follow-up mesenteric
patients and accumulate sufficient experience to de- duplex scans, angiograms and office records of all
velop principles of treatment by demonstrating sig- patients undergoing bypass grafting for symptomatic
nificant differences between the various mesenteric chronic visceral ischaemia at the Ohio State University
revascularisation strategies. It has been suggested that Hospital between 1988 and 1996 were examined. Ten
patients with chronic visceral ischaemia are elderly patients were admitted with symptoms of chronic
visceral ischaemia and eventually underwent ante-
grade visceral revascularisation via a thoraco-
* Please address all correspondence to: G. Geroulakos, Department abdominal approach. This patient populationof Surgery, Charing Cross Hospital, Fulham Palace Road, London
W6 8RF, U.K. consisted of nine women and one man with a mean
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Table 1. Visceral artery involvement. eighth interspace incision which is extended obliquely
across the abdomen. The left crus is divided andCombination of visceral artery involved
medial visceral rotation is performed. This technique
CA, SMA IMA 3 provides an excellent exposure of the lower thoracicCA, SMA 6
and the complete length of the infradiaphragmaticSMA, IMA 1
aorta.
CA=coeliac artery, SMA=superior mesenteric artery, IMA=in- The conduit of choice in our practice, for the ante-ferior mesenteric artery.
grade visceral revascularisation is an 8 km knitted
Dacron. The proximal anastomosis is sutured end-to-age of 66 years (range 55–83 years). The cause of the
side on the anteriolateral surface of the distal thoracicchronic visceral ischaemia was atherosclerosis in all
aorta while the distal anastomosis is sutured end-to-cases. The mean follow-up was 40 months (range
end beyond the site of the atherosclerotic involvement7–93).
on the SMA. As a variation of the usually describedAll patients complained of postprandial abdominal
techniques after completing the distal end-to-end ana-pain and weight loss. Other gastrointestinal complaints
stomosis, the CA was transected and implanted end-included diarrhoea in five patients and nausea or
to-side on the graft in eight patients.vomiting in three. Physical examination confirmed
substantial weight loss on all patients. The mean
weight loss was 15.6 kg (range 36–9 kg). Associated
medical problems were common. Four patients had a
Duplex examinationhistory of coronary artery disease, two of congestive
heart failure (CHF), three of renovascular disease, one
All patients underwent a duplex scanning of the vis-of chronic obstructive pulmonary disease (COPD) and
ceral arteries which was performed by an experiencedtwo of diabetes.
vascular technologist during their last visit in the clinic.The patients in these series had undergone extensive
Examination was performed with a colour-duplex withinvestigations before being referred to the vascular
a 3.5 MHz sector transducer. The bypass, CA, SMAservice. Contrast studies, endoscopy and computed
were imaged after an overnight fast in a supine po-tomography were not essential to the diagnosis but
sition with the head of the bed elevated at 30 degrees.proved important in eliminating other sources of ab-
Diagnostic criteria for the quantification of visceraldominal discomfort. In one patient, however, the endo-
artery stenosis were used as previous validated byscopic finding of mucosal ulceration in the ascending
Moneta et al.3colon contributed to a successful diagnosis. Three
patients had cholecystectomy a few months prior to
the vascular referral because of findings of gallstones,
apparently with no improvement of their symptoms.
ResultsIn all instances, lateral views of biplane aortography
demonstrated visceral occlusive lesions compatible
There were no postoperative deaths in this series.with the diagnosis. No patient in this series had single
Early postoperative complications occurred in twovessel disease. The combination of visceral artery in-
patients with a history of CCF and COPD, respectively,volvement is shown in Table 1. In five patients both
who developed pulmonary infections and requiredthe coeliac (CA) and the superior mesenteric artery
reintubation for a short period of time. Their mean(SMA) were occluded. In two patients all three visceral
length of stay in the hospital following surgery was 32vessels were occluded. One patient had an occluded
days. By contrast, the eight patients with no pulmonaryCA and a 95% stenosis of the SMA, another had critical
complications were discharged after a mean of 10 days,stenosis of both CA and SMA in the last patient both
(range 23–7). At a mean follow-up of 40 months (rangethe SMA and the inferior mesenteric artery (IMA)
7–93) all patients underwent mesenteric duplex whichwere occluded.
revealed that all grafts were patent. One patient de-
veloped a high grade graft-SMA anastomotic stenosis
which was followed by recurrence of the symptoms.
This was dilated by balloon angioplasty on three oc-Surgical management
casions within a period of 17 months. On the last
occasion a stent was placed and since then the patientVisceral revascularisation was performed through a
transperitoneal thoracoabdominal approach. The thor- remains asymptomatic. Visceral revascularisation pro-
vided complete symptomatic relief in the rest of theacic portion of the exposure is developed through an
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patients. No patient died during the follow-up and occasion where circumferential atherosclerosis pre-
the mean weight gain was 10.1 kg. cludes the use of the distal thoracic aorta for the origin
of the bypass. It is noteworthy that in one of our
patients the proximal anastomosis was performed in
the mid-thoracic aorta as a result of atherosclerotic
Discussion involvement of the distal thoracic aorta. In addition,
this exposure provides optimal exposure of the visceral
Chronic visceral ischaemia is an uncommon entity and vessels for the performance of the distal anastomosis.
its precise incidence is unknown. As a result of an It has been previously hypothesised that the mor-
abundant network of collateral vessels, clinical symp- bidity rate of the thoracoabdominal approach may be
toms present when at least two of the three visceral more than what patients with chronic visceral isch-
arteries have significant disease. The classic triad of aemia can tolerate.2,6 However no data was provided
postprandial pain, weight loss and epigastric bruit to support this statement. Our experience dem-
was present in one patient only in this series. In seven onstrates in a small series of patients, that this pro-
of our patients both the CE and the SMA were occluded cedure can be tolerated with an acceptable rate of
and therefore there was no epigastric bruit. This study perioperative morbidity. Two patients in our series had
confirms previous reports of a female-patient dis- significant pulmonary morbidity which lengthened the
tribution of this condition.4,5 The reason for this pe- mean hospital stay for the group adversely. We could
culiar sex distribution remains undetermined. not identify other reports in the literature indicating
However, it has been recently suggested that the latter the mean hospital stay for visceral revascularisation
could be the result of the inclusion of cases of Takay- but we believe that in today’s world of cost conscious
asu’s aortitis in reports of atherosclerotic chronic vis- healthcare this information should be reported. There
ceral ischaemia.6 Takayasu’s aortitis closely mimics is no uniform agreement about the graft material of
atherosclerosis of the abdominal aorta and has a choice. In early reports vein grafts had patency rates
marked female predominance. In three patients the inferior to synthetic grafts.10,11 More recent reports
discovery of gallstones, which in retrospect was an described the use of either autogenic veins or prostheticincidental finding, led to the performance of chole-
grafts with excellent long-term function and no dif-cystectomy with no symptomatic relief. Chole-
ference in patency rates.12,13 Our own preference is forcystectomy performed in error in this group of patients
synthetic Dacron bypass because it is always available,has also been reported by others.7 There were no
spares the patient from the morbidity of one moreperioperative deaths in this series and this compares
incision for the harvesting of the vein and provideswell with an operative mortality for symptomatic
good early and long-term results.chronic mesenteric insufficiency of 5–17% which has
Aorto-SMA bypass alone is usually sufficient tobeen reported by others.2
provide good symptomatic relief, as a result of theBypass grafting is the most common type of visceral
extensive collateral circulation, even when all threerevascularisation performed today; it provides im-
visceral arteries are occluded. Hollier has shown thatmediate restoration of flow and may originate from
complete revascularisation in multivessel disease res-several different locations, which include the supra-
ulted in a late recurrence of 11%, while when one ofcoeliac aorta, the infrarenal aorta or the common iliac
three stenotic vessels was revascularised the re-arteries. Regardless of the bypass technique used, the
currence rate was 50%. He concluded that it is pre-status of the donor artery is critical to success.8 The
ferable to revascularise as many vessels as possible todistal thoracic aorta is usually free of atherosclerotic
provide the best chance of long-term relief.14 The onlydisease and is an excellent origin of a short antegrade
recurrence of symptoms in this series was noted in abypass to the SMA. The bypass is placed in the dir-
patient with three vessel involvement who was treatedection of normal blood flow (antegrade orientation),
with aorto-SMA bypass. This was due to a stenosis inthus reducing anastomotic turbulence. In addition,
the distal graft-SMA anastomosis. Eight more patientsthis design eliminates the possibility of kinking and
in this report were treated with revascularisation ofthrombosis by compression or traction from the over-
both the SMA and CA, using a single straight Dacronlying intestinal mesentery which may be observed
graft, with good long-term results, and this is thewith retrograde grafts.9 The distal portion of the thor-
procedure we would now perform at the Ohio Stateacic aorta may be approached from the abdomen
University for the management of multivessel diseasethrough division of the crura. However, a tho-
involving both the SMA and CA.racoabdominal approach gives better exposure and
provides the surgeon with more options in the rare Multiple vessel revascularisation may be associated
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